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Abstract

Aim: Lung cancer is a common associated risk factor for pneumonia and increases the severity of pneumonia. In this study, we investigated predictive factors
for mortality in patients with lung cancer hospitalized for pneumonia.

Material and Methods: In this retrospective study, 821 patients who were hospitalized between 2013-2018 were included. Clinic pathological patient
information and laboratory data were obtained from the hospital archive. Evaluation of predictive factors for mortality was performed by logistic regression
analysis and the area under the receiver operating characteristic curve (ROC-AUC).

Results: The 2-day mortality rate was 2.4% and the 30-day mortality rate was 14%. In the multivariate logistic regression analysis, hypotension status
(OR=4.18, p=0.004), sodium level (OR=4.30, p=0.007), ALT level (OR=3.83, p=0.027) and calcium level (OR) =6.27, p<0.001) was found to be an independent
predictive factor for 2-day mortality. In 30-day mortality analysis, hypotension (OR=1.59, p=0.045), albumin level (OR=0.39, p=0.003), LDH level (OR=2.91,
p<0.001), sodium level (OR=1.72, p=0.016), eosinophil counts (OR=0.57, p=0.021) and CURB-65 (OR=2.44, p=0.003) score were independent predictive factors.
Discussion: Hypotension status, serum sodium level, serum ALT level and serum calcium level for 2-day mortality and hypotension status, serum albumin level,
serum LDH level, serum sodium level, eosinophil counts, and CURB-65 score for 30-day mortality are potential predictive factors. These predictive factors
which can be easily accessible in clinical practice, can be used in the identification of high-risk patients and follow-up of patients.
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Introduction

According to 2022 data, when skin cancers are excluded, lung
cancer is one of the most common types of cancer and the
most common cause of cancer-related deaths [1]. Despite the
increase in treatment options, its high mortality continues
because the vast majority of patients are diagnosed in advanced
stage [2]. While the 5-year survival is 60% in early stages, it
decreases to 6% in the metastatic stage [1]. Mortality may
be directly related to lung cancer or may be due to different
etiological reasons resulting from the systemic effects of lung
cancer. Infections are one of the major causes of mortality. This
is due to the immunosuppression caused by the cancer itself
and the potential of the agents used for cancer treatment to
weaken the immune system [3].

While pneumonia is the sixth-rate cause of death in the
United State of America (USA), it is the first cause of death
because of infection. Moreover, it is a disease that can cause
high morbidity and increase mortality and health care costs.
Most of the pneumonia cases are observed on the ambulatory.
While the mortality in these patients is 1-5%, the average
mortality is 12% in patients requiring hospitalization and 40%
in patients who need intensive care support [4]. It is known that
the comorbidities accompanying these patients change the
mortality rates.

Lung cancer is one of the risk factors that significantly reduces
the survival time of patients [5]. However, studies which involve
only lung cancer patients are limited. Existing studies included
either a small number of lung cancer patients or only a subgroup
analysis of lung cancer analyses reported. In addition, studies
have shown that scoring and risk factors such as CURB-65 and
PSI, which are used to evaluate risky groups in community-
acquired pneumonia, may be insufficient in patients with lung
cancer, and that new scales and risk factor analysis are needed
[6].

In this study, we investigated the predictive factors for mortality
in the patients diagnosed with lung cancer and hospitalized
for pneumonia in a pulmonology center. In this way, we aimed
to identify risky groups and to find predictors that can help
clinicians during treatment and patient monitoring.

Material and Methods

Study population

The study was designed as a single center and retrospective
cohort analysis. Lung cancer patients, who were hospitalized
and treated between January 2013-december 2018 in the
pulmonary diseases service for community acquired pneumonia
(CAP), were included.

The inclusion criteria of patients are:

1- Having pathologically confirmed diagnosis of lung cancer
2- To be over 18 years old.

3- Getting CAP diagnosis by a chest disease specialist

Those who were thought to have hospital-acquired pneumonia,
those with history of brain metastases, those with a history
of previous or concurrent secondary malignancies, those with
missing clinical pathological data, those who were referred
to the intensive care unit and those who were referred to a
different hospital were excluded from the study.

Our hospital is one of the biggest pulmonology reference

center in Turkey, and the definition of CAP and CAP treatment
are carried out in accordance with national and international
guidelines, especially ERS (European Respiratory Society) and
ATS (American Thoracic Society). Patients included in the study
were followed up and treated in accordance with the guidelines
[7].

Data Collection

Patients’ demographic information, comorbidities, the first day
of hospitalization examination’s vital findings (including fever,
respiratory rate, blood pressure, oxygen saturation at rest,
heart rate), clinicopathological features, pneumonia severity
scores and serum laboratory parameters measured before
hospitalization were recorded from the hospital archive. The
most widely used validations were used for PSI and CURB-65
scoring, the original version was preserved and saved from the
hospital archive [8].

In hypotension categorization, systolic blood pressure was used
<100mmHg, but in CURB-65 and PSI scoring, systolic blood
pressure <90mmHg and/or diastolic blood pressure <60mm/Hg
was accepted in accordance with the original versions. As in
previous studies, the severity index of pneumonia for CURB-65
>2 and PSI =4 points were accepted as severe disease and this
categorization was used in analyzes.

Statistical Analysis

Statistical analyzes were performed by using SPSS Statistic
software 24 (SPSS Inc., Chicago, Ill). Continuous variables
were summarised as median and categorical variables as
number and percentages. Normal distribution was evaluated by
Kolmogorov-Smirnov test. The Mann-Whitney U test and Chi
square (x?) test were used in 2-day (early mortality) and 30-day
(a month) mortality’s dependent factor analysis. Univariate and
multivariate logistic regression analyzes were used to identify
predictive factors for mortality. Variables with significant
differences between the survivors and non-survivor’s groups
were included in the logistic regression analysis. All continuous
variables were categorized according to clinically used thresholds
[9]. Odds Ratio (OR) was reported with the corresponding 95%
confidence intervals (95% Cl). The calibration of the models
was evaluated using the Hosmer-Lemeshow goodness-of-fit
test. The receiver operating characteristic curve (ROC curve)
and the area under the ROC curve (ROC-AUC) were calculated
to compare the independent prognostic factors. Statistical
significance was accepted as p< 0.05.

Ethical Approval

This study was approved by the Ethics Committee of Yedikule
Chest Diseases and Chest Surgery Training and Research
Hospital (Date: 2022-08-18, No: 2022-267).

Results

Patient Characteristics

Total 821 patients who were suitable for the inclusion criteria
were included in the study. The median age of patients was
65 (range:18-93) and 604 (73.6%) were male. 666 (81.1%)
patients had non-small cell lung cancer histology. 751 (91.5%)
patients were in the metastatic stage and most of them those
included were patients receiving chemotherapy by oncology
doctors. CURB-65 score of 70.3% and PSI score of 96.1% of
patients were compatible with severe disease. (Table-1).
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123 (15%) patients died during follow-up after hospitalization.
While the 2-day mortality of the patients was determined as
2.4%, the 30-day mortality was determined as 14%.

Early Mortality (2-Days)

In our analysis of factors associated with early mortality
hypotension status, albumin, Lactate dehydrogenase (LDH),
sodium, aspartate transaminase (AST), alanine transaminase
(ALT), calcium, neutrophil count, thrombocyte count, red cell
distribution width (RDW), C Reactive protein (CRP), procalcitonin,
and arterial blood gas pH levels were found as associated
factors for 2-day mortality (p=0.014, p=0.001, p=0.004,
p=0.002, p=0.002, p=0.006, p=0.003, p=0.047, p=0.037,
p=0.001, p=0.007, p=0.017, and p=0.021, respectively) (Table
1).

To determine factors predicting 2-day mortality, univariate
regression analysis was performed on the factors that had
a statistically significant relationship with 2-day mortality.
Hypotension, sodium, AST, ALT and calcium showed predictive
feature (p=0.019, p=0.003, p=0.007, p<0.001, and p<0.001,
respectively) (Table-2). A multivariate model was established
to accurately assess the predictive factors for 2-day mortality
with parameters found to be significant. Hypotension (OR=4.18,
95% Cl: 1.56-11.23, p=0.004), low serum sodium (OR=4.30,
95% Cl: 1.49-12.45, p=0.007), high serum ALT (OR=3.83, 95%
Cl: 1.16-12.62, p=0.027) and low serum calcium (OR=6.27,
95% Cl: 2.41-16.28, p<0.001) found to be predictive factors
associated with higher mortality. (Table-3). Hosmer-Lemeshow
test showed that the model was well calibrated (p=0.764).

Table 1. The relationship between patient features and the 2-day and 30-day mortality ¢ Significant values are indicated in
bold. *Continuous variables are expressed as the mean (standart deviation), and categorical variables are described as numbers

(percentages)

2-Day Mortality

30-Day Mortality

VELELIH

Survivors Non-Survivors Survivors Non-Survivors
Total 821 (100) 801 (97.6) 20 (2.4) 706 (86.0) 115 (14.0)
Clinicopathologic
Age = 65 425 (51.8) 416 (97.9) 9(2.1) 0.540 371 (87.3) 54 (12.7) 0.266
Female-Yes 217 (26.4) 209 (96.3) 8(3.7) 0.164 185 (85.3) 32(14.7) 0.715
Non-Small Cell-Yes 666 (81.1) 652 (97.9) 14 (2.1) 0.242 571 (85.7) 95 (14.3) 0.660
Metastasis-Yes 751 (91.5) 735 (97.9) 16 (2.1) 0.083 647 (82.6) 104 (13.8) 0.667
Chemotherapy-Yes 750 (91.4) 733(97.7) 17 (2.3) 0.246 650 (86.7) 100 (13.3) 0.071
Comorbidity
Diabetes mellitus-Yes 62 (7.6) 62 (100.0) 0 0.391 59 (85.2) 3 (4.8) 0.031
Hypertension-Yes 97 (11.8) 96 (99.0) 1(1.0) 0.497 90 (82.8) 7(7.2) 0.040
Clinical presentation
Initially Fever = 38°C 350 (42.6) 340 (97.1) 10 (2.9) 0.500 292 (83.4) 58 (16.6) 0.068
Hypotension-Yes 317 (38.6) 304 (95.9) 13 (4.1) 0.014 260 (82.0) 57 (18.0) 0.009
Respiratory rate >20 443 (54.0) 436 (98.4) 7(1.6) 0.085 386 (87.1) 57 (12.9) 0308
Confusion-Yes 89 (10.8) 85 (95.5) 4 (4.5) 0.260 71 (79.8) 18(20.2) 0.073
Laboratory
Albumin (g/dl) 3.24:0.6 3.25:0.6 2.79:0.6 0.001 3.30:0.6 2.86:0.6 <0.001
Protein (g/dl) 5.96+2.1 6.0£2.1 5.7+1.6 0.051 6.0£2.1 5.5+2.1 <0.001
LDH (U/L) 354544223 336.8+321.4 1064+675.2 0.004 311.54£276.3 618.8+853.8 <0.001
Sodium (mmol/L) 135.1+4.5 135.1+4.4 131.8+5.4 0.002 135.3+4.2 134255 0.010
AST (IU/L) 37.3+126.6 35.5+94.4 110.4+93.7 0.002 30.9+50.3 77+312.6 0.001
ALT (IU/L) 30+61.5 28.6+57.9 87.3+136.5 0.006 28.1+57.3 41.8+82.2 0.606
Calcium (mg/dl) 9.5+0.9 9.7+0.9 8.6+1.2 0.003 9.1+0.9 8.9+1.2 0.011
T.biluribine (mg/dl) 0.7+£1.7 0.7£1.1 3.13+8.0 0.078 0.65+1.1 1.2+35 0.003
Creatinine (mg/dl) 1.38+1.8 1.38+1.8 1.47+1.6 0.472 1.36+1.7 1.57+2.2 0.148
Hemoglobin (g/dl) 11.3£2.1 11.3£2.1 10.5+1.7 0.135 11.3£2.1 10.7+2.2 0.002
Neutrophil (103/ul) 9.8+6.6 9.72+6.4 14.5+10.2 0.047 9.38+6.1 12.641+83 <0.001
Lymphocyte (103/ul) 1.4+0.9 1.41+0.9 1.15+1 0.090 1.43:0.9 1.25+1 0.004
Thrombocyte (103/ul) 306.2£152.9 308+152.4 230.9+£157.6 0.037 311.7+¢153.8 272241434 0.015
Eosinophil (103/ul) 0.13+0.2 0.13+0.3 0.76+1.4 0.063 0.14+0.26 0.09+0.26 0.001
RDW (%) 16+2.5 16£2.5 18+2.7 0.001 15.9+2.5 17+2.6 <0.001
CRP (mg/L) 137.8+104.0 136.1+£102.6 208.4+132.9 0.007 131.6+102.7 176.2+104.4 <0.001
Procalcitonin (ng/ml) 2.3+8.1 2.3+8.2 42+6.9 0.017 2.02+7.4 42+11.5 0.002
Severity Indices
CURB-65 score 2 577 (70.3) 560 (97.29%) 17 (2.8%) 0.145 480 (82.9%) 99 (17.1%) <0.001
PS| score =4 789 (96.1) 771 (97.7%) 18 (2.3%) 0.181 681 (86.3%) 108 (13.7%) 0.194

s Significant values are indicated in bold. *Continuous variables are expressed as the mean (standart deviation), and categorical variables are described as numbers (percentages).
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The 2-day mortality rate of the independent predictive factors
was 4.1% in hypotension, 1.4% in non-hypotension, 4.6% in
hyponatremia, 1% in non-hyponatremia, 6.7% in patients with
high ALT level, 1.4% in patients with non-high ALT level, 7.4%
in patients with hypocalcemia, and 1.3% in patients with non-
hypocalcemia, respectively.

30-Day Mortality

Diabetes mellitus (DM), hypertension(HT), hypotension
examination finding, albumin, protein, LDH, sodium, AST,
bilirubin, hemoglobin, neutrophil

lymphocyte count, thrombocyte count, eosinophil count, RDW,

calcium, total count,
CRP, procalcitonin level and CURB-65 score were found factors
associated with 30 days mortality in this analysis (p=0.031,
p=0.040, p=0.009, p<0.001, p<0.001, p<0.001, p=0.010,
p=0.001, p=0.011, p=0.003, p=0.002, p<0.001, p=0.004,
p=0.015, p=0.001, p<0.001, p<0.001, p=0.002, and p<0.001,
respectively) (Table-1).

Factors which have statistically significant relationship with

Table 2. Univariate logistic regression models for predicting
2-day and 30-day mortality

Referance

OR(95% Cl)

2-Day Mortality

Hypotension No vs Yes 3.04(1.20-7.69) 0.019
Albumin (g/dl) <3.5vs =235 0.33(0.10-1.14) 0.079
LDH (U/L) <250 vs =250 2.61(0.99-6.86) 0.052
Sodium (mmol/L) <135vs 2135 4.68(1.68-13.00) 0.003
AST (IU/L) <33 vs >33 3.44(1.41-8.42) 0.007
ALT (IU/L) <32 vs >32 5.18(2.11-12.71) <0.001
Calcium (mg/dl) <8.8vs 8.8 5.87(2.39-14.44) <0.001
Neutrophil (103/ul) <15vs =1.5 0.72(0.16-3.16) 0.659
Thrombocyte (103/ul) <150 vs =150 0.38(0.14-1.01) 0.052
RDW (%) <14vs =14 5.12(0.68-38.51) 0.113
CRP (mg/L) <20vs =20 1.01(0.23-4.44) 0.987
Procalcitonin (ng/ml) <0.5vs =0.5 3.34(0.97-11.49) 0.056
pH <7.35vs 27.35 1.28(0.52-3.15) 0.599
30-Day Mortality

Comorbidity-Diabetes Mellitus No vs Yes 0.29(0.09-0.95) 0.041
Comorbidity-Hypertension No vs Yes 0.44(0.20-0.98) 0.045
Hypotension No vs Yes 1.69(1.13-2.51) 0.010
Albumin (g/dl) <3.5vs 235 0.27(0.15-0.46) <0.001
Protein (g/dl) <6.4vs 264 0.47(0.32-0.70) <0.001
LDH (U/L) <250 vs 2250 3.33(2.16-5.14) <0.001
Sodium (mmol/L) <135vs 2135 1.86(1.25-2.76) 0.002
AST (IU/L) <33 vs >33 1.77(1.17-2.68) 0.007
Calcium (mg/dl) <8.8vs =88 2.16(1.38-3.38) 0.001
Total biluribine (mg/dl) <1.2vs 212 2.50(1.33-4.69) 0.004
Hemoglobin (g/dl) <10vs =10 0.61(0.40-0.92) 0.018
Neutrophil (103/ul) <1.5vs =15 1.54(0.65-3.65) 0.333
Lymphocyte (103/ul) <1.5vs =15 0.73(0.48-1.11) 0.142
Thrombocyte (103/ul) <150 vs =150 0.62(0.38-1.03) 0.066
Eosinophil (103/ul) <0.5vs =0.5 0.47(0.30-0.73) 0.001
RDW (%) <14vs =14 2.50(1.34-4.65) 0.004
CRP (mg/L) <20 vs 220 2.73(1.08-6.90) 0.033
Procalcitonin (ng/ml) <0.5vs =0.5 1.51(0.98-2.33) 0.061
CURB-65 <2vs =2 2.54(1.50-4.30) 0.001

sSignificant values are indicated in bold.

30-day mortality were evaluated with univariate regression
analysis in order to determine the factors predicting 30-
day mortality. DM, HT, sign of hypotension, albumin, protein,
LDH, sodium, AST, calcium, total bilirubin, hemoglobin count,
eosinophil count, RDW, CRP, and CURB-65 score were found
predictive ( p=0.041, p=0.045, p=0.010, p<0.001, p<0.001,

p<0.001, p=0.002, p=0.007, p=0.001, p=0.004, p=0.018,
p=0.001, p=0.004, p=0.033, and p=0.001, respectively)
(Table-2).

In multivariate model established with predictors in univariate
analysis, hypotension (OR=1.59, 95% Cl: 1.01-2.49, p=0.045),
low serum albumin (OR=0.39, 95% Cl: 0.21-0.72, p=0.003),
high serum LDH (OR=2.91, 95% Cl: 1.82-4.63, p<0.001),
hypontaremia (OR=1.72, 95% CI: 1.11-2.66, p=0.016),
eosinopenia (OR=0.57, 95% Cl: 0.35-0.92, p=0.021) and high
CURB-65 score (OR=2.44, 95% Cl: 1.37-4.34, p=0.003) showed
independent predictive feature for 30 days mortality. (Table-3).
The Hosmer-Lemeshow test confirmed the model (p=0.639).
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Figure 1. ROC-AUC curves were performed for factors
predicting 2- day (A) and 30-day mortality (B)

Table 3. Multivariate logistic regression models for predicting
2-day and 30-day mortality

Referance

OR(95% Cl)

2-Day Mortality

Hypotension No vs Yes 4.18(1.56-11.23) 0.004
Sodium (mmol/L) <135vs =135 4.30(1.49-12.45) 0.007
AST (IU/L) <33vs >33 1.40(0.43-4.61) 0578
ALT (IU/L) <32 vs >32 3.83(1.16-12.62) 0.027
Calcium (mg/dl) <8.8vs =8.8 6.27(2.41-16.28) <0.001
30-Day Mortality

Comorbidity-Diabetes Mellitus No vs Yes 0.39(0.11-1.38) 0.142
Comorbidity-Hypertension No vs Yes 0.49(0.21-1.16) 0.105
Hypotension No vs Yes 1.59(1.01-2.49) 0.045
Albumin (g/dl) <3.5vs 23.5 0.39(0.21-0.72) 0.003
Protein (g/dl) <6.4vs =6.4 0.72(0.45-1.13) 0.151
LDH (U/L) <250 vs =250 2.91(1.82-4.63) <0.001
Sodium (mmol/L) <135vs =135 1.72(1.11-2.66) 0.016
AST (IU/L) <33 vs >33 1.17(0.73-1.89) 0.513
Calcium (mg/dl) <8.8vs =8.8 1.38(0.83-2.30) 0.221
Total biluribine (mg/dl) <1.2vs 21.2 1.71(0.83-3.51) 0.144
Hemoglobin (g/dl) <10vs 210 0.98(0.61-1.57) 0.920
Eosinophil (103/ul) <0.5vs =0.5 0.57(0.35-0.92) 0.021
RDW (%) <14vs =14 1.61(0.82-3.19) 0.165
CRP (mg/L) <20 vs =20 1.43(0.53-3.84) 0.483
CURB-65 <2vs =2 2.44(1.37-4.34) 0.003

sSignificant values are indicated in bold. Hosmer-Lemeshow test for 2-Days p=0.764, for
30-Day p=0.639.
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The 30-day mortality rate of the independent predictive factors
were 18% in hypotension, 11.5% in non-hypotension, 18.4%
in hypoalbuminemia, 5.7% in non-hypoalbuminemia, 21.2%
in high serum LDH, 7.5% in non-high LDH levels, 18.6% in
hyponatremia, 11% in non-hyponatremia, 17.4% in patients
with eosinopenia, and 9% in patients with non-eosinopenia.
Additionaly, the 30-day mortality rate was 16.8% for those with
a CURB-65 score at high risk and 7.4% for those without a high
risk.

Predictive performance of independent predictors

The comparison of independent predictive factors was
evaluated with ROC-AUC analysis. Firstly, ROC-AUC curves
were performed for factors predicting 2-day mortality. ROC-
AUC value of hypotension status, serum sodium levels, serum
ALT levels, and serum calcium levels were found to be 0.635
(95% Cl: 0.51-0.76, p=0.039), 0.703 (95% Cl: 0.61-0.79, p=
0.002), 0.680 (95% Cl: 0.54-0.82, p= 0.006), and 0.696 (95% Cl:
0.56-0.83, p= 0.003), respectively. And then ROC-AUC curves
were performed for the evaluation of factors predicting 30-day
mortality. ROC-AUC value of hypotension status, serum albumin
levels, serum LDH levels, serum sodium levels, eosinophil count,
and CURB-65 score were found to be 0.564 (95% Cl: 0.51-0.62,
p=0.028), 0.712 (95% Cl: 0.66-0.76, p<0.001), 0.694 (95% ClI:
0.64-0.75, p<0.001), 0.575 (95% Cl: 0.52-0.64, p=0.010), 0.592
(95% Cl: 0.54-0.65, p=0.002), and 0.741 (95% Cl: 0.69-0.80,
p<0.001), respectively (Figure).

Discussion

In this retrospective study, the prevalence and predictors of
2-day and 30-day mortality are evaluated with lung cancer
patients hospitalized for pneumonia in a comprehensive
pulmonology center in Turkey. In our study, 2-day mortality was
2.4% and 30-day mortality was 14%. Multivariate regression
analysis showed that four variables were associated with 2-day
mortality and six variables, including CURB-65, were associated
with 30-day mortality, suggesting that these values have an
important value in predicting mortality.

It is known that PSI and CURB-65 reveal predictive features
for non-cancer patients with CAP [10]. However, in studies
including cancer patients, there is no consensus for PSI and
CURB-65. Aliberti et al. analyzed PSI and CURB-65’s predictive
feature in a large cohort study consisting of 2621 patients,
280 of whom had cancer. He reported that both scorings were
not associated with mortality in cancer patients [11]. CURB-
65 and PSI were not found to be predictive for CAP in a study
established in a cancer center in Korea [12]. A study of Gonzales
at al. that only included cancer patients, CURB-65 and PSI were
found to be poor predictive for mortality [6]. In our study, while
PSI was not revealed as predictive for mortality, CURB-65 was
revealed an independent predictive factor for 30-day mortality.
Moreover, we found that CURB-65 is one of the most important
predictors in our ROC-AUC analysis which we compared
with other predictive factors. These differences between the
studies that are included cancer patients can be caused by
being different types of cancer patients, having different anti-
cancer treatment or having different locations of metastasis.
In addition, the superiority of CUBR 65 to PSl is an acceptable
result in our study. Because in our study, which consisted of

all hospitalized patients, almost all patients got into high-
risk group in this scoring because of giving additional points
to malignancies in the PSI scoring system, and this situation
affects the results.

In current studies, it has been reported that eosinophils play
a defensive role against bacteria [13]. And also eosinopenia
has been identified as an early predictor of sepsis and
mortality [14, 15]. In our study eosinopenia was found as a
poor predictor for 30 days mortality. Cancer and pneumonia
are systemic diseases that can affect many organ systems.
Their partnership can affect many other laboratory parameters
besides eosinophilia. It is known from previous studies that
LDH and albumin levels predicted 1- month mortality for CAP
[16, 17]. In studies conducted on patients with CAP, Nair et al.
hyponatremia, Ferreira et al. hypocalcemia has been shown
to be poor predictive factors of survival in patients with CAP
[18, 19].” Also in our study albumin, LHD and sodium levels
were found compatibly as independent predictive for, 30-day
mortality.

The first 48 hours are vital for CAP patients [7, 20]. Because
starting antibiotic therapy for critical and high-risk patients in
this time and invasive / non-invasive procedures are important
for survival and in previous studies, this time period has
been described as critical for patients [21]. According to the
methodology of our study, all patients were hospitalized and
given appropriate antibiotics. Necessary clinical interventions
were applied to all patients. So, predictive factor analyses
are needed to prevent death of hospitalized patients. For this
purpose, we analyzed early mortality in our study. Hypotension,
which is also included in the definition of shock, is a result
expected to predict early mortality, and in our analysis, we
found that it is one of the predictors of mortality, similar to
the literature. On the other hand, it is known from previous
studies that other independent predictors hyponatremia and
liver function disorders are related with long-term mortality
both for cancer patients and pneumonia [22]. And also in our
study, hypocalcemia was found as a predictive factor for early
mortality. There are many studies investigating hypercalcemia
in cancer patients. However, studies of hypocalcemia are
limited [23, 24]. Pneumonia and cancer can cause hypocalcemia
in different ways [24]. In the case of hypocalcemia, its
clinical manifestation may reach life- threatening levels.
Early treatment is a must. Although it is a rare incidence,
hypocalcemia’s being detected as predictive in our study may
be related with denosumab and bisphosphonate, which are
among options of treatment of cancer, gaining importance and
increasingly used in recent years. Because these treatments are
frequently used in the treatment of paraneoplastic syndromes
and/or direct bone metastases in lung cancer patients and one
of their most important adverse events is hypocalcemia [25].
Limitations

Our study has some limitations. First, it is retrospective and
has a single center design. Second, disease severity scoring
could not be done prospectively. Third, although patients were
selected carefully, various conditions can affect laboratory
markers. Fourth, although microbial factors in the etiology of
CAP have similar treatment, survival and laboratory effect, they
can show different features. Analysis for the etiological factor
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could not be performed in this study. Finally, previous studies
were often done on patients whose immune system was not
suppressed. This situation makes difficult to compare with
the articles in the literature. Moreover, it is important that our
study is the highest numbered predictive analysis and included
comprehensive analysis, study on inpatient pneumonia patients,
including only lung cancer patients.

Conclusion

In conclusion, in our comprehensive study with a large patient
population, including only lung cancer patients, we found
that hypotension, serum albumin level, serum LDH level and
serum sodium level, eosinophil count and CURB-65 scoring
are potentially predictive factors for 30-day mortality. These
predictive factors, which are easily accessible in clinical
practice, can be used in disease follow-up and in identifying
high-risk patients. Moreover, these predictive factors can lead
to further studies for potential therapeutic targets. Multicenter
and prospective studies are needed to generalize the results.
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